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The two types of lower limb prostheses most
commonly seen today are the conventional
Above-Knee and the Patellar-Tendon Bearing.
I shall limit my discussion to the gait pattern
and associated problems related to these
prostheses.
The "Above-Knee" Gait
A good amputee gait is one in which the
patient is secure from falling, is expending as
little energy and exhibiting a pattern as near
to normal, as possible. The components of
such a gait can he outlined as follows:
In ordinary stance, the artificial knee joint
must be maintained in full extension, this
being achieved by the alignme~t of
thesis and by the voluntary actIon of the hlP
extensors. It is preferable that the amputee
stands with his artificial leg slightly posterior
to his good leg, so that his weight line passes
well anterior to the knee joint, thereby en-
suring knee stability with minimal effort. His
weight should be evenly distributed through
both legs, and spinal posture should he
normal, with no alteration of the lumbar
curve.
Walking should commence with the normal
leg, thereby initiating the hody's ~om~ntum.
As this leg swings forward, the patl~nt.s total
body weight is transferred to the artIficIal leg,
and his hip abductors come into play to
staoilise the pelvis and preyent it. fron: dro~oo
ping down on the other SIde. HIS weIght IS
shifted from the heel to the toe of the artificial
leg.
For the swinging phase of the artificial leg
to commence, there must be active hip flexion
and sufficient body momentum to "break" the
knee without difficulty, and to swing the shank
forward vigorously. The hip extensors. then
start contracting to cause a firm heel..strike at
the required length. They continue to work
to maintain the knee in extension during the
weight..bearing phase.
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The "Patellar-Tendon Bearing" Gait
The Patellar-Tendon Bearing gait simulates
normal gait very closely. It is there~ore essen-
tial to understand normal knee actIon before
teaching an amputee to use a Patellar-Tendon
Bearing prosthesis.
In normal gait, at the end of the swing
phase, the hamstrings are acting to .d~cel~rate
the leg. They maintain the knee JOInt In a
small degree of flexion at heeloostrike and
during weight-hearing. Maximum knee e~ ..
tension is reached past mid-stance, and IS
followed immediately by knee flexion.
Similarly, in a Patellar..Tendon Bearing
gait, the amputee walks with a slightly flexed
knee, and does not try to obtain full extension
at any time. He is taught to place his artificial
foot down fairly flat, that is, with more than
normal knee flexion. This alerts his ham-
strings to resist extension of the knee after
the foot is flat. It is then that his quadriceps
become active to resist further knee flexion,
and later actually to reverse the flexion prior
to take-off. At toe..off, the hip flexors work to
move the knee into swing phase.
With all types of prostheses, the amputee
should take steps of equal length, initially a
little shorter than normal. If he is using a
walking aid, it should be held in the hand on
the opposite side to the prosthesis.
There are many factors which determine
the proficiency an amputee will attain on his
prosthesis.
Age and General Condition of the Patient
As a person ages, there is associated loss of
joint range and muscle power. It is likely that
an elderly patient will have limited hip ex..
tension prior to amputation, especially if leg
disease has confined him to bed or a wheel-
chair"
As well as these physical deficiencies, his
mental condition may he impaired. This may
be no more than a poor learning ability, or it
may be the manifestation of cerehrooovascular
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insufficiency, causing memory loss, poor con...
centration and l'ack of co-operation. Indeed,
poor mental condition can prevent an amputee
from ever managing a prosthesis. Co-existing
diseases such as cardiac and chronic lung
disease are not uncommon in the elderly am-
putee, and must be considered during gait
training.
The condition of the amputee's remaining
leg is of prime importance when it comes to
gait training. If peripheral vascular disease
is present, there may be areas of tissue break..
down, loss of joint movement, or decreased
exercise tolerance in this leg. In such cases,
gait training must be limited to short sessions,
with extra care being taken to protect the leg
from injury.
Condition of the Stump
Length of stump: The ideal length of an
above-knee stump for the wearing of a con-
ventional prosthesis is 8 to 9 inches. This
provides a sufficiently long lever for control-
ling knee and medio..lateral pelvic stability.
A longer stump will have proportionately
greater muscle power, but cosmesis will often
be poor, as the artificial knee joint must he
positioned distal to the normal one.
If the stump is very short, the amputee will
have less control of the prosthesis. He may
experience difficulty in maintaining knee
stability when weight..bearing, and he may
exhibit pelvic instability, as the hip abductors
have such a short lever to work on. The pelvic
instability may lead to crotch pain as the
pelvis drops down on the other side. This in
turn produces a wide-based gait and sidesway
over the prosthesis, to avoid pressure on the
painful area.
Another manifestation of a short above..
knee stump, is inability to swing the artificial
leg straight forward in the line of progression.
Instead the patient circumducts the leg, pro-
ducing an ugly gait, and, added to this, he
often rises on the toes of his normal foot to
facilitate swing-through of the prosthesis.
Where possible, these abnormal gait patterns
should be corrected at an early stage, before
they become a habit too difficult to break.
As a rule, the longer the below..knee stump
the easier will be the management of a
Patellar-Tendon Bearing prosthesis. There
must be sufficient stump to hold on the pros-
thesis - anything shorter than 4 inches will
be better fitted in a conventional Below-Knee
limb.
Muscle power.: Diminished muscle power in
the stump often produces the same gait prob-
lems as a short stump, that is, in the above-
knee amputation, poor voluntary knee control,
and pelvic instability. It is therefore most im-
portant to strengthen the hip extensors and
abductors prior to the wearing of a prosthesis.
In the below-knee stump, weakness of the
quadriceps creates knee instability, with a
tendency to flex the knee excessively when
weight-bearing.
Range of movement: Unfortunately, flexion
contractures are commonly seen in an above-
knee amputation, more so in the elderly
patient, and if the stump is short. This flexion
can be accommodated in the socket of the
prosthesis, but if it is present to any marked
degree, it will still affect the patient's gait.
He will experience difficulty in extending the
leg behind him and ,-viII tend to take short
steps lvith his normal leg, never taking it
beyond the artificial one. He will also adopt
a stooped posture, as he throws the artificial
leg in front of him without carrying his body
forward with it.
An abduction contracture results in pelvic
instahility with sidesway over the prosthesis,
as described earlier"
A flexion contracture of the knee creates
problems in a below..knee amputation.. Again,
the degree of flexion is accommodated in the
prosthesis, but it may still result in an un-
stahle knee during weight-bearing, and a too
rapid transfer of weight from the prosthetic
heel to the toe.
Correct Fit of the Prosthesis
It is essential that the physiotherapist can
recognize an ill~fitting artificial leg, as a poor
fit produces a poor gait.
When weight-bearing on a well-fitting
conventional Above-Knee limb, the ischial
tuberosity should sit finnly on the ledge pro~
vided for it. The tuberosity can be palpated
quite readily. If there is a bulge of tissue
between the brim and the ischial tuherosity,
the patient's stump is not going into the
socket sufficiently and he will not have full
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control of the limb. He may swing it through
in an internally rotated position with an
accompanying lateral flick of the shank. It is
possible to damage the stump by walking on
it in this condition. The stump should always
be pulled down firmly into the socket each
time the patient stands up prior to walking,
as sitting allows a soft tissue bulge to rollout
above the brim of the prosthesis.
If the ischial tuberosity is well inside the
brim of the socket, the stump has shrunk
and requires another sock, or a trip to the
prosthesist may be necessary. The patient will
often complain of pain over the pubic ramus
and may develop a lateral sway and a wide..
based gait in an effort to keep off the medial
brim.
When a Patellar-Tendon Bearing prosthesis
is fitting correctly, most of the patient's weight
is taken on the patellar tendon, which must
therefore be positioned against the patellar
notch provided for it. If the patient's stump
has swollen up at all, it is usually impossible
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even to put the prosthesis on. If the stump
has shrunk, the patient will complain either of
pressure and pain on the distal end of the
stump, or pain under the patella, where the
notch will be pressing hard against its lower
surface. Usually another stump sock will re-
solve the problem.
As a rule, the young amputee will attain a
cosmetically good gait with both the con..
ventional Ahove..Knee and the Patellar..Tendon
Bearing prostheses. He should he able to dis..
card all walking aids and return to a normal
active life. It may not be so for the elderly
amputee, who may never progress off walking
aids. However, safety is more important than
cosmesis and this fact should always be
remembered by the physiotherapist during the
training of these patients.
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